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(54) System and method for treating substrates

(57) A system for treating substrates, provided with
at least one processing chamber (1) to treat at least one
substrate (5) with a vacuum process, wherein said
processing chamber (1) is provided with a substrate ac-
cess (13) closable by a closing body (15), wherein the
system is provided with a conveying device (8) which is
atleast arranged to move said closing body (15), wherein
said conveying device (8) is arranged to convey a mask
(4), intended to at least partly cover said substrate (5)

during said vacuum process, at least between a position
outside the processing chamber (1) and a position inside
the processing chamber (1).

Itis advantageous when at least said substrate hold-
er (2) is provided with positioning means (50) to position
the substrate holder (2) and the mask (4) relative to each
other. The invention further provides a use of such a sys-
tem.
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Description

[0001] The invention relates to a system for treating
substrates, where the system is provided with at least
one processing chamber to treat at least one substrate
with a vacuum process, while this processing chamber
is provided with a substrate access closable by a closing
body, while the system is provided with a conveying de-
vice which is at least arranged to move this closing body.
[0002] Suchasystemisknown from practice. The vac-
uum process may comprise various types of processes,
forinstance a deposition process, etching process, evap-
oration process, molecular bundle epitaxy, PVD, CVD,
PE-CVD, printing, curing and the like. In such a known
system, a substrate is brought into the processing cham-
ber via the substrate access. The substrate access can
then be hermetically closed so that certain process sub-
stances are prevented from leaving the processing
chamber during the substrate treatment and/or in order
to maintain the processing chamber at a desired pres-
sure. After this, the treatment is started. The closing off
of the substrate access during the substrate treatment
may, forinstance, be brought about by a substrate holder,
which is known from the non-prior published European
patent application no. EP 03076554.9 in the name of ap-
plicant, which application is understood to be inserted
herein by reference.

[0003] In addition, the hermetical closing off of the
processing chamber is desired when no substrate has
been brought into the processing chamber, for instance
during maintenance of the processing chamber and/or
to prevent pollution of a vacuum substrate conveying
space coupled to the substrate access outside the
processing chamber. In that case, the substrate access
can also be closed by the closing body movable by the
conveying device.

[0004] In certain cases, it is further desired to cover a
part of the substrate, in particular to locally treat the sub-
strate, for instance for the purpose of locally applying
material layers. This is usually achieved by disposing a
mask in the processing chamber, in a substrate covering
position in front of the substrate. Such a mask is prefer-
ably replaceable, for instance to clean the mask if it is
polluted, and/or when use of a differently designed mask
is desired. The accurate positioning of the mask relative
to the substrate is often difficult.

[0005] The present invention contemplates an im-
provement of the system described in the opening par-
agraph. In particular, the invention contemplates a sys-
tem by means of which the mask can be replaced rela-
tively simply and fast.

[0006] For this purpose, the system of the type de-
scribed in the opening paragraph is characterized in that
a conveying device is arranged to convey a mask, in-
tended to at least partly cover the substrate during the
vacuum process, at least between a position outside the
processing chamber and a position inside the processing
chamber.
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[0007] This conveying device is arranged to convey a
mask, intended to at least partly cover the substrate dur-
ing the vacuum process, at least between a position out-
side the processing chamber and a position inside the
processing chamber. In this manner, the conveying de-
vice has at least two functions, namely conveying the
closing body, and mask conveyance. The term conveying
device does not only include the exemplary embodiment
shown but, for instance, also a conveying device provid-
ed with two manipulators drivable independently of each
other, of which a first conveys the closing body and the
other the mask. The mask can simply be brought into
and taken out of the processing chamber by this convey-
ing device. Moreover, in this manner, the system can
have a relatively simple and compact design.

[0008] The system is preferably provided with a mask
vacuum lock disposed outside the processing chamber
to replace the mask, while the conveying device is ar-
ranged to convey the mask from the processing chamber
to the vacuum lock and vice versa. By use of the vacuum
lock, the pressure in the processing chamber can be
maintained at a desired, relatively low level during the
mask replacement, so that pollution of the processing
chamber can adequately be prevented during mask re-
placement.

[0009] According to a further elaboration of the inven-
tion, it is particularly advantageous when the conveying
device is arranged to substantially simultaneously hold
the mask and the closing body. In this manner, the re-
placement of the mask can be carried out relatively fast,
since the mask and the closing body can thus substan-
tially simultaneously be moved. The mask can, for in-
stance, be moved out of the processing chamber by the
conveying device, while the closing body is moved into
the processing chamber, and vice versa. Here, the move-
ment of the mask is substantially not or relatively little
hindered by movement of the closing body. It is further
advantageous when the conveying device is arranged to
move the mask and the closing body in a common con-
veying direction, so that relatively little space needs to
be available for the purpose of the mask conveyance and
the movement of the closing body.

[0010] The conveying device may be designed in var-
ious manners for the purpose of the movement of the
mask and the closing body. According to the invention,
itis advantageous when the conveying device is provided
with a movable conveying frame arranged to hold the
mask and the closing body. In that case, the processing
chamber may, for instance, be provided with at least one
frame passage to move at least a part of the conveying
frame therethrough.

[0011] In addition, the invention provides a conveying
device for the purpose of a system according to the in-
vention. This conveying device may, for instance, be pro-
vided in a substrate treatment system to offer abovemen-
tioned advantages thereto.

[0012] The invention further provides a method for
treating substrates utilizing a system according to the
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invention, where the at least one substrate is disposed
in the processing chamber, while a part of a surface to
be treated of the substrate is covered by the mask, while,
then, a vacuum process is carried out in the processing
chamber to treat at least the part of the substrate surface
not covered by the mask. The method uses the system
provided by the invention in an advantageous manner.
According to the method, the at least one substrate is
arranged in the processing chamber. A part of the surface
to be treated of the substrate is covered by the mask.
Then, a vacuum process is carried out in the processing
chamber to treat at least the part of the substrate surface
not covered by the mask. The mask can relatively fast
and simply be replaced by means of the conveying de-
vice.

[0013] The system further contemplates a system by
means of which the substrate can relatively simply, ac-
curately and fast be positioned relative to the mask.
[0014] For this purpose, a treatment system according
to the invention is characterized in that it is provided with
at least one processing chamber and at least one mov-
able substrate holder arranged to keep at least one sub-
strate in the processing chamber, while the system is
provided with mask holding means arranged to keep a
mask in a substrate covering position in the processing
chamber for covering atleast a part of the substrate, while
at least the substrate holder is provided with positioning
means to position the substrate holder and the mask rel-
ative to each other. Because at least the substrate holder
is provided with positioning means to position the sub-
strate holder and the mask relative to each other, the
substrate and the mask can relatively simply and accu-
rately be positioned relative to each other.

[0015] The invention further provides a use of such a
system, where the substrate is positioned in a desired
position on the substrate holder, while the substrate hold-
er and the mask are then positioned relative to each other
utilizing the positioning means. The substrate is first po-
sitioned relative to the substrate holder. Then, the sub-
strate holder, with the substrate, can be brought to the
processing chamber and be positioned on the mask hold-
ing means. Here, the substrate is relatively simply, pref-
erably automatically, positioned relative to the mask by
the positioning means.

[0016] Further elaborations of the invention are de-
scribed in the subclaims. The invention will now be ex-
plained on the basis of an exemplary embodiment and
with reference to the drawing, in which:

Fig. 1 shows a partly cutaway perspective view of
an exemplary embodiment of the invention, where
the conveying frames are in an upper position;

Fig. 2 shows a similar view to Fig. 1, where the con-
veying frames are in an intermediate position;

Fig. 3 shows a similar view to Fig. 1, where the con-
veying frames are in a lower position;

Fig. 4 shows a cutaway side elevational view of a
part of the exemplary embodiment shown in Fig. 1,
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where the conveying frame is in the upper position;
Fig. 5 shows a similar side elevational view to Fig.
4, where the conveying frame is in the lower position;
Fig. 6 shows a cross-sectional view over line VI-VI
of the side elevational view shown in Fig. 5, where
the mask is not shown; and

Fig. 7 shows a similar view to Fig. 6, where the mask
is shown.

[0017] Figs. 1-3 show a vacuum system for treating
substrates. The system is particularly arranged to treat
relatively flat and/or thin substrates, for instance disk-
shaped substrates, semiconductor substrates, optical
data carrier substrates, displays, three-dimensional sub-
strates and/or the like. The system comprises substrate
conveying means 19, 20, 21, which are preferably sub-
stantially designed in accordance with the known sub-
strate conveying system from the European patent ap-
plication no. EP 03076554.9. An advantage of such a
substrate conveying system is that it can be used to sub-
jectarelatively large number of substrates to one or more
desired vacuum treatments in a relatively short time.
[0018] Inthe present exemplary embodiment, the con-
veying system comprises two parallel-arranged elongat-
ed conveying chambers 14a, 14b surrounding vacuum
conveying spaces 12. The conveying spaces 12 of the
two conveying paths 14a, 14b are coupled to each other
by their ends by means of substrate transfer stations 25.
Substrates 5 are, in a substantially vertical position, by
means of vertically disposed substrate holders 2, mova-
ble through the conveying spaces 12 and transfer sta-
tions 25. This vertical substrate position is advantageous
to prevent pollution of the substrates 5.

[0019] A front side of the conveying paths 14a shown
in Figs. 1-3 is provided with five openings 13 which each
form an access to a respective processing chamber 1.
For the sake of clarity, these processing chambers 1 are
not shown in Figs. 1-3. The placement of a processing
chamber 1 relative to the conveying path 14a is diagram-
matically shown in Figs. 4 and 5. The processing cham-
bers 1 each serve to subject the substrates 5 to a partic-
ular treatment. The substrate holders 2 are arranged to
keep the substrates 5 in a substantially vertical position
inthe processing chamber 1, and to simultaneously close
off the substrate access 13, which is shown in Fig. 5. For
the purpose of this closing off, each substrate holder 2
is provided with a closing section 48 shown in Figs. 6 and
7. The front conveying path 14a is provided with a vac-
uum lock 28 to bring substrates 5 from an atmospheric
environment into the vacuum system and to take them
therefrom.

[0020] As Fig. 6 shows, the substrate holder 2 is pro-
vided with substrate positioning means 40, 41 to position
the substrate 5 presentthereon. In the present exemplary
embodiment, the substrate positioning means comprise
two eccentrically rotatable supporting rollers 40a on
which the substrate 5 is disposable by an underside 42.
A third eccentrically rotatable roller 40b is provided to
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support the substrate on a longitudinal side 43. In addi-
tion, the substrate positioning means comprise springs
41 arranged to clamp the substrate 5 against the sup-
porting rollers 40 by spring force, via opposite substrate
sides 44, 45. Of course the substrate holder 2 may be
provided with various different means to carry out the
substrate positioning.

[0021] By rotation of the supporting rollers 40a, 40b,
the substrate 5 can relatively accurately be positioned
relative to the substrate holder 2, for instance such that
a marker 46 of the substrate 5 is brought at desired dis-
tances in X and Y direction relative to a marker 47 of the
substrate holder 2. For the purpose of positioning, the
substrate 5 and substrate holder 2 may be provided with
various types of aligning means, for instance optical
aligning means, markers, light sources, light detectors,
mechanical aligning means and/or the like.

[0022] AsFigs. 4 and 5 show, the substrate conveying
path 14ais provided with rails 20 to guide undercarriages
19 of the substrate holders 2 through the vacuum space
12. The system comprises magnetic means 26 to move
each substrate holder 2 along the rails 20, in particular
coils 21 disposed outside the conveying path 14 and
magnets 26 provided on the undercarriages 19. Each
substrate holder 2 is coupled to the respective undercar-
riage 19 so as to be movable in horizontal direction H, in
particular by means of toggle lever systems 22. Of
course, this may be designed in many different manners.
With the processing chamber 1, these lever systems 22
are operable by first actuators 3 to press the substrate
holder 2 against the substrate access 13 of the process-
ing chamber 1 and close off this access 13 from the out-
side. The actuators 3 may, for instance, be fixed both to
the chamber 14a and to the undercarriage 19.

[0023] Each processing chamber 1 is further provided
with a closing body 15 to hermetically close off the sub-
strate access 13 from the inside, at least in a closing
position shownin Fig. 4, and to open the substrate access
13inan opening position. In addition, the substrate holder
2 and the closing body 15 are arranged to simultaneously
close off the substrate access 13 on both sides, while a
substrate 5 is kept in the substrate access 13 by the sub-
strate holder 2.

[0024] The opening position of the closing body is
shown in Fig. 5. In the opening position, the closing body
15 is movable between an upper position (not shown)
extending opposite the substrate access 13 and a lower
position shown in Fig. 5. In the lower position, the closing
body 15 does not extend opposite the substrate access
13, but is located in a receiving chamber 16 disposed
below the processing chamber 1. The processing cham-
ber 1 is provided with second linear actuators 23 to move
the closing body 15 in horizontal direction H between the
closing position and the upper position of the opening
position.

[0025] The system is provided with a number of con-
veying devices to bring about the vertical movement of
the closing bodies 15. Each conveying device comprises
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a conveying frame 8 extending in vertical direction, which
is movable in longitudinal frame direction V between an
upper and a lower frame position. The upper frame po-
sition is shown in Fig. 4, while Fig. 5 shows the lower
frame position. A lower frame segment 8b of the frame
8 is arranged to be received the closing body in the open-
ing position. When the conveying frame 8 is in the upper
position, the lower frame segment 8b extends opposite
the substrate access 13. In the lower frame position, the
second segment 8b extends into the receiving chamber
16. The lower frame segment 8b is, together with the
closing body 15, movable through a lower frame passage
29 of the wall of the respective processing chamber 1. A
lower end of the conveying frame 8 is provided with a
closing element 30 to close off the lower frame passage
29 when the conveying frame 8 has been moved to the
upper frame position. Movement of the conveying frame
8 is brought about by a drive (not shown). This drive may
be designed in various manners, which will be clear to a
skilled person.

[0026] The processing chamber 1 of the system is fur-
ther provided with mask holding means 35 arranged to
keep a mask 4 in a substantially vertical substrate cov-
ering position shown in Fig. 5in the respective processing
chamber 1 for covering at least a part of the substrate 5
kept in the processing chamber 1 by the substrate holder
2. In addition, the mask holding means 35 are arranged
to engage the mask 4 and to move the mask 4 in the
horizontal direction H. For the purpose of movement, the
mask holding means 35 are provided with third actuators
33. The system may further, for instance, be provided
with means to position the mask 4 in a different, for in-
stance vertical, direction relative to the substrate cover-
ing position. Because each mask 4 is kept in substantially
vertical position in the system, accumulation of pollution
on the mask 4 can adequately be prevented. Hence the
mask 4 can be used in relatively many substrate treat-
ments before the mask needs to undergo acleaning treat-
ment, which increases the productivity of the system. Fur-
ther, inthis manner, therisk that the substrate 5is polluted
via the mask 4 is reduced.

[0027] According to the invention, it is advantageous
when the substrate holder 2 is provided with positioning
means 50 to position the substrate holder 2 and the mask
4 relative to each other. In the present exemplary em-
bodiment, these positioning means are arranged to po-
sitionthe mask 4 relative to the substrate holder 2. Hence,
for the sake of clarity, these positioning means are re-
ferred to as mask positioning means hereinbelow. Pref-
erably, the mask 4 and/or the mask holding means 35
are provided with mask positioning means 51 arranged
to cooperate with the mask positioning means 50 of the
substrate holder 2 for the purpose of positioning the mask
4. In this manner, the mask can simply be positioned
relative to the substrate holder 2 and a substrate 5 posi-
tioned thereon. Itis further advantageous when the mask
positioning means 50, 51 are arranged to couple the sub-
strate holder 2 to the mask holding means 35 and/or the
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mask 4 in a position desired for positioning when the
substrate holder 2 and the mask 4 are brought in a po-
sition moved towards each other.

[0028] AsFigs.6and7show,inthe presentexemplary
embodiment, each mask 4 is provided with the mask po-
sitioning means 51, which are arranged to cooperate with
the mask positioning means 50 of the substrate holder
2. The mask positioning means 50, 51 may be designed
in different manners, for instance mechanical, electro-
magnetic, optical and the like. The present exemplary
embodiment is provided with relatively simple mechani-
cal mask positioning means 50, 51, which particularly
comprise tenons 50 provided so as to be perpendicular
to the substrate holder 2, which are bringable into re-
spective mortises 51 upon moving the mask 4 towards
the substrate holder 2.

[0029] Each processing chamber 1 of the exemplary
embodiment is provided with a mask replacing unit 6 to
replace the mask 4. As Figs. 1-5 show, each mask re-
placing unit 6 comprises a mask vacuum lock 7 with an
access hatch 25 which is arranged above the respective
processing chamber 1. This mask vacuum lock 7 and the
closing body receiving chamber 16 are arranged sub-
stantially opposite to each other relative to the processing
chamber 1.

[0030] The system comprises mask conveying means
8 to convey the mask 4 from the processing chamber 1
to the mask vacuum lock 7 and vice versa. In the present
exemplary embodiment, these mask conveying means
comprise an upper frame segment 8a of the conveying
frame 8 in an advantageous manner. The upper frame
segment 8a extends in line with the lower frame segment
8b. In the upper position of the conveying frame 8, the
upper frame segment 8a extends into the mask vacuum
lock 7, which is shown in Fig. 4. In the lower frame posi-
tion, the upper frame segment 8a extends, conversely,
opposite the substrate access 13, see Fig. 5.

[0031] As Figs. 4 and 5 show, the conveying frame 8
is arranged to keep the mask 4 in substantially vertical
position during mask conveyance. In addition, the con-
veying frame 8 is arranged to move the mask 4 in sub-
stantially vertical direction into and out of the processing
chamber 1, via an upper frame passage 9 extending
through the wall of the processing chamber 1. This upper
frame passage 9 extends opposite the lower frame pas-
sage 29 in the wall of the processing chamber 1. This
upper frame passage 9 preferably has a relatively narrow
design. Because the frame with the mask is movable in
longitudinal frame direction, the inner space of the mask
lock 7 can, in addition, take up relatively little volume.
Hence pollution of the mask lock 7 and processing cham-
ber 1 can adequately be prevented, while the mask lock
can relatively fast be brought to a desired vacuum pres-
sure. Between the upper frame segment 8a and lower
frame segment 8b, the conveying frame 8 is provided
with a closing element 10 to close off the upper frame
passage 9 when the frame 8 has been brought to the
position moved upwards.
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[0032] Between the substrate conveying space 12 and
the mask vacuum lock 7, a fluid connection 17 closable
by a closing device 18 is provided. During use, a vacuum
can be created in the vacuum lock 7 via this fluid con-
nection 17 and the vacuum conveying space 12. In ad-
dition, the mask lock 7 may, for instance via such a fluid
connection provided with a closing device, be connected
to the processing chamber 1 to pump down the lock via
the processing chamber 1. In addition, the mask lock 7
may, for instance, be provided with separate vacuum
pumps to create a desired vacuum in the lock.

[0033] Preferably, the system, for instance the mask
lock 7, is provided with mask inspecting means to inspect
the quality of the mask 4 and/or to observe pollution
presentonthe mask 4. The mask lock 7 may, forinstance,
comprise cleaning means to clean a mask 4 present in
the lock 7, for instance blow-cleaning means.

[0034] With the mask replacing unit 6 and the convey-
ing frame 8, the mask 4 can relatively fast be automati-
cally replaced, for instance to be cleaned and/or to carry
out a process with a differently arranged mask in the
processing chamber 1. Because the mask replacing unit
6 comprises a mask vacuum lock 7, the mask replace-
ment can be carried out without the processing chamber
needing to be brought to atmospheric pressure. Hence,
pollution of the processing chamber 1 during the replace-
ment of the mask can adequately be prevented. The sys-
tem is preferably provided with or connected to a control
to have the mask replacement take place automatically.
[0035] During use of the system, substrates 5 can be
brought into and/or taken out of the conveying space 12
via the substrate lock 28. The substrates 5 are keptin a
vertical position in the conveying space 12 and are
brought to the processing chambers 1 by the substrate
holders 2 in order to be subjected to a treatment there.
During use, the substrates 5 are each once accurately
positioned on the substrate holders 2 in positions desired
for treatment by means of the substrate positioning
means 40a, 40b. This substrate positioning may, for in-
stance, take place in the substrate lock 28 or elsewhere
in the system. In addition, during the treatment, a sub-
strate 5 may be at least partly covered by the mask 4.
[0036] During use, in a simple manner, the mask 4 can
be brought from an atmospheric environment to a posi-
tion inside the processing chamber 1 and vice versa for
the purpose of substrate treatment, which is further elu-
cidated in the following. Figs. 1 and 4 show a starting
situation in which the substrate access 13 of each
processing chamber 1 is hermetically closed off from the
substrate conveying space 12 by a respective closing
body 15. In this manner, the processing chambers 1 and
the substrate conveying space 12 can be maintained at
a desired, low pressure, while pollution of the substrate
conveying space 12 can be prevented, for instance pol-
lution by process gases coming from the processing
chamber 1 and/or coatings to be applied. Inthe conveying
space 12, opposite each substrate access 13, asubstrate
holder 2, with substrate 5, is disposed.
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[0037] As Fig. 4 shows, in the starting situation, the
conveying frame 8 is in the upper position, so that the
upper frame passage 9 is closed off by the closing ele-
ment 10 of the frame 8. Further, the fluid connection 17
between the mask lock 7 and the substrate conveying
space 12 is closed off by the closing device 18 which is
in the closing position. As a result, the mask lock 7 is
closed off from the processing chamber 1 and the sub-
strate conveying space 12, so that the mask lock 7 can
brought to substantially atmospheric pressure and be
opened to remove a mask 4 from the upper frame seg-
ment 8a and to replace it by another mask 4. Further, a
mask present in the mask lock 7 can be subjected to, for
instance, an inspection and/or cleaning treatment.
[0038] The conveying frame 8 can easily bring the
mask 4 present thereon from the mask lock 7 to a position
inside the processing chamber 1, while the frame 8 si-
multaneously takes the closing body 15 out of the
processing chamber 1, which is shown in Figs. 2, 3 and
5. For this purpose, the mask lock 7 is first brought to a
desired, low pressure by means of the vacuum pumps
and/or by opening the closing device 18 of the fluid con-
nection 17. Bringing the mask lock to the desired pres-
sure can be carried out relatively fast because the mask
lock 7 has a relatively small internal volume. In addition,
on a side facing away from the processing chamber 1,
the substrate access 13 is closed off by pressing the sub-
strate holder 2 against this access 13 by the closing sec-
tion 48, which is carried out by the toggle lever systems
22 and the first actuators 3. Here, the substrate 5 held
by the substrate holder 2 is brought into the substrate
access 13 of the processing chamber 1. In this position
(not shown) of the system, on the one side, the substrate
access 13 is closed off by the substrate holder 2 and, on
the other side, by the closing body 15. The substrate 5
held by the substrate holder 2 is then between the sub-
strate holder 2 and the closing body 15, in the substrate
access 13.

[0039] After the substrate access 13 has been closed
off by the substrate holder 2, the closing body 15 is moved
by the second actuators 23 in a horizontal direction H
away from the substrate access 13 and placed on the
lower frame segment 8b.

[0040] When both the mask 4 and the closing body 15
are held by the conveying frame 8, the mask vacuum
lock has been pumped down and the substrate access
13 has been closed off by the substrate holder 2, then
the conveying frame 8 is moved downwards via an inter-
mediate position shown in Fig. 2 to the lower position
shown in Figs. 3 and 5. As a result, both the mask 4 and
the closing body 15 are moved in vertical direction V. The
mask 4 is thenin a position opposite the opened substrate
access 13, inside the processing chamber 1.

[0041] After this, the mask 4 is removed from the con-
veying frame 8 by the mask holding means 35 and
brought to the substrate covering position shown in Fig.
5 near or in the substrate access 13. Here, the mask 4
is, for instance, pressed against the substrate 5 or held
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at a relatively short distance from the substrate 5. When
moving towards the substrate 5, the positioning tenons
50 of the substrate holder 2 and the respective positioning
mortises 51 of the mask engage each other to bring about
a simple, mechanical positioning of the substrate holder
2 relative to the mask 4. This positioning of the substrate
5 relative to the substrate holder 2, and the positioning
of the substrate holder 2 and the mask 4 are preferably
such that the substrate 5 has been positioned relative to
the mask 4 in a position desired and suitable for treat-
ment.

[0042] When the mask 4 has been brought into the
substrate covering position in front of the substrate 5, a
vacuum process can be carried out in the processing
chamber 1 to treat at least the part not covered by the
mask 4 of the part of the substrate surface facing the
processing chamber 1. As Fig. 5 shows, the closing body
15 is keptin the respective receiving chamber 16 outside
the processing chamber 1 by the conveying frame when
the conveying frame 8 has been brought in the lower
position. As a result, the substrate treatment is not hin-
dered by the closing body 15. During the substrate treat-
ment, the substrate holder 2 is preferably screened from
the treatment process carried out in the processing
chamber 1 substantially by the substrate 5 and the mask
4, for instance to prevent pollution of the substrate holder
2.

[0043] After the substrate treatment, the mask 4 is
brought back to the mask lock 7 by means of the mask
holding means 35 and the conveying frame 8, while the
closing body 15 is placed on the substrate access 13 by
means of the conveying frame 8 and the second actua-
tors 23 in order to close this access 13. The mask 4 may
then, for instance, again be inspected and/or replaced in
the mask lock 7. Then, the substrate holder 2 may be
moved away from the substrate access 13 and be re-
placed by a next substrate holder holding the next sub-
strate to be treated. After this, the mask 4 may again be
brought from the mask lock 7 to the mask covering po-
sition in the processing chamber 1 in order to partly cover
this next substrate for the purpose of treatment.

[0044] It follows from the above that the substrate ac-
cess 13 is closed off by a substrate holder 2 during mask
conveyance, while the substrate access 13 is closed off
by the closing body 15 during substrate replacement. In
this manner, the substrate access 13 is substantially con-
tinuously closed off, which is, for instance, advantageous
to absorb possible pressure differences between the
processing chamber 1 and the substrate conveying
space 12.

[0045] It goes without saying that the invention is not
limited to the exemplary embodiment described. Various
modifications are possible within the scope of the inven-
tion as set forth in the following claims.

[0046] For instance, the conveying frame 8 may be
designed in various manners and in various forms.
[0047] Further, the system may be arranged to keep
and/or move the substrates and/or masks in various po-
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sitions, for instance horizontal, inclined, upside down
and/or vertical.

[0048] The holding means for the mask 4 and/or the
closing body may be designed in various manners and
may, for instance, be provided with actuators, linear ac-
tuators, lever mechanisms, electric motors, magnetic
and/or electromagnetic engaging means and the like.
[0049] Further, during use, different pressures may
prevail in the system. For instance, the pressure in the
processing chamber 1 during a substrate treatment may
be higher than the pressure when the processing cham-
ber 1 is not operative.

[0050] The term 'vacuum’ is to be taken in a relatively
broad sense. Thus, 'vacuum’ is also understood to mean
any environment conditioned relative to the outside air
with regard to pressure and composition of the gas.
[0051] In addition, the positioning means to position
the substrate holder and the mask relative to each other
may be designed in various manners. These positioning
means may comprise, for instance, active and/or passive
means, engaging means, guide means, positioning sen-
sors and the like.

Claims

1. A system for treating substrates, provided with at
least one processing chamber (1) to treat at least
one substrate (5) with a vacuum process, wherein
said processing chamber (1) is provided with a sub-
strate access (13) closable by a closing body (15),
wherein the system is provided with a conveying de-
vice (8) which is at least arranged to move said clos-
ing body (15), wherein said conveying device (8) is
arranged to convey a mask (4), intended to at least
partly cover said substrate (5) during said vacuum
process, at least between a position outside the
processing chamber (1) and a position inside the
processing chamber (1).

2. A system according to claim 1, wherein the system
is provided with a mask vacuum lock (7) disposed
outside the processing chamber (1), wherein said
conveying device (8) is arranged to convey said
mask (4) from the processing chamber (1) to said
vacuum lock and vice versa.

3. Asystem according to claim 1 or 2, wherein the sys-
tem is provided with a closing body receiving cham-
ber (16) disposed outside the processing chamber
(1), wherein said conveying device (8) is arranged
to convey said closing body (15) from the processing
chamber (1) to said receiving chamber (16) and vice
versa.

4. A system according to claims 2 and 3, wherein said
mask vacuum lock (7) and said closing body receiv-
ing chamber (16) are disposed substantially oppo-
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10.

11.

12.

13.

14.

site each other.

A system according to any one of the preceding
claims, wherein said conveying device (8) is ar-
ranged to simultaneously hold said mask (4) and said
closing body (15).

A system according to any one of the preceding
claims, wherein said conveying device (8) is ar-
ranged to move said mask (4) and said closing body
(15) in a common conveying direction (V).

A system according to claim 6, wherein said common
conveying direction comprises a vertical conveying
direction (V).

A system according to any one of the preceding
claims, wherein said conveying device is provided
with a movable conveying frame (8) which is ar-
ranged to hold said mask (4) and said closing body
(15).

A system according to claim 8, wherein said convey-
ing frame (8) extends in substantially vertical direc-
tion.

A system according to claim 8 or 9, wherein said
conveying frame (8) is disposed so as to be movable
substantially in a longitudinal frame direction.

A system according to any one of claims 8-10, where-
in said conveying frame (8) is provided with a first
frame segment (8a) to hold said mask (4), and with
a second frame segment (8b) to hold said closing
body (15).

A system according to claims 2, 3 and 11, wherein
the conveying frame (8) is movable between a first
and second position, wherein the first frame segment
(8a) extends into the mask vacuum lock (7) while the
second segment (8b) extends opposite the substrate
access (13) in said first frame position, wherein the
first frame segment (8a) extends opposite said sub-
strate access (13) and the second segment (8b) ex-
tends into said receiving chamber (16) in said second
frame position.

A system according to any one of claims 8-12, where-
in a wall of the processing chamber (1) is provided
with at least one frame passage (9, 29) to move at
least a part of said conveying frame (8) therethrough.

A system according to at least claims 11 and 13,
wherein the processing chamber (1) is, on afirst side,
provided with afirst frame passage (9) to let said first
frame segment (8a) pass, and, on a second side,
with a second frame passage (29) to let said second
frame segment (8b) pass.
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24,
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A system according claim 13 or 14, wherein the sys-
tem, in particular said conveying frame (8), is pro-
vided with closing means (10, 30) to close off said
frame passage (9, 29).

A system according to any one of the preceding
claims, wherein the conveying frame (8) is provided
with closing body holding means (23) which are at
least arranged to keep said closing body (15) in such
a closing position that said substrate access (13) is
closed off by the closing body (15).

A system according to claim 16, wherein said closing
body holding means (23) are arranged to move said
closing body (15) between said closing position and
a position located on said conveying frame (8).

A system according to any one of the preceding
claims, wherein the conveying frame (8) is provided
with mask holding means (35) which are at least ar-
ranged to keep said mask (4) in a substrate covering
position in the processing chamber (1) for covering
at least a part of said substrate (5) to be treated.

A system according to claim 18, wherein said mask
holding means (35) are arranged to move said mask
(4) between said substrate covering position and a
position on said conveying frame (8).

A system according to claim 18 or 19, wherein said
mask holding means (35) are arranged to keep said
mask (4) in a substantially vertical position.

A system according to any one of claims 18-20,
wherein said mask holding means (35) are provided
with actuators (33).

A system according to any one of the preceding
claims, wherein the system is provided with mask
inspecting means to inspect the quality of the mask
(4) and/or to observe pollution present on the mask

4).

A system according to any one of the preceding
claims, wherein the system is provided with a vacu-
um substrate conveying space (12) which is coupled
to said substrate access (13) of said processing
chamber (1), wherein the conveying space (12) com-
prises substrate conveying means (19, 20, 21) to
bring the substrate (5) from the substrate access (13)
tothe processing chamber (1) and take itaway there-
from.

A system according to claims 2 and 23, wherein the
system is provided with at least one closable fluid
connection (17) extending between said mask vac-
uum lock (7) on the one side and said substrate con-
veying space (12) and/or processing chamber (1) on
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the other side.

A system according to claim 23 or 24, wherein said
substrate conveying means (19, 20, 21) are ar-
ranged to convey said substrate (5) in a substantially
vertical position.

A system according to any one of claims 23-25,
wherein the substrate conveying means are provid-
ed with a number of movable substrate holders (2),
wherein each substrate holder (2) is arranged to
keep at least one substrate (5) in said processing
chamber (1) and simultaneously close off said sub-
strate access (13).

A system according to claim 26, wherein said sub-
strate holders (2) are each provided with positioning
means (50) to position the substrate holder (2) and
said mask (4) relative to each other.

A conveying device (8) of a system according to any
one of the preceding claims.

A method for treating substrates utilizing a system
according to any one of the preceding claims, where-
in said at least one substrate (5) is disposed in said
processing chamber (1), wherein a part of a surface
to be treated of said substrate (5) is covered by said
mask (4), wherein, then, a vacuum process is carried
out in the processing chamber (1) to treat at least
the part of the said substrate surface not covered by
the mask (4).

A method according to claim 29, wherein said mask
(4) is replaced by said conveying device (8) prior to
and/or after said substrate treatment.

A method according to claim 30, wherein said mask
(4) is moved out of the processing chamber (1) into
a mask vacuum lock (7) while said closing body (15)
is moved into the processing chamber (1) to close
off said substrate access (13), wherein the vacuum
lock (7) is opened, at least after the vacuum lock (7)
has been closed off from the processing chamber
(1), to replace said mask (4).

A method according to claim 31, wherein, during the
replacement, said mask (4) is moved out of and into
said processing chamber (1) in substantially vertical
direction.

A system for treating substrates, wherein the system
is provided with at least one processing chamber (1),
wherein the system is provided with atleast one mov-
able substrate holder (2) which is arranged to keep
atleast one substrate (5) in said processing chamber
(1), wherein the system is provided with mask hold-
ing means (35) which are arranged to keep a mask
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(4) in a substrate covering position in the processing
chamber (1) for covering at least a part of said sub-
strate (5), wherein at least said substrate holder (2)
is provided with positioning means (50) to position
the substrate holder (2) and the mask (4) relative to
each other.

A system according to claim 33, wherein said posi-
tioning means (50) are arranged to couple said sub-
strate holder (2) to said mask holding means (35)
and/or said mask (4) in a position desired for posi-
tioning when the substrate holder (2) and the mask
(4) are brought into a position moved towards each
other.

A system according to claim 33 or 34, wherein said
mask (4) is provided with positioning means (51)
which are arranged to cooperate with said position-
ing means (50) of said substrate holder (2) for the
purpose of said positioning.

A system according to any one of claims 33-35,
wherein said mask holding means (35) are provided
with positioning means which are arranged to coop-
erate with said positioning means (50) of said sub-
strate holder (2) for the purpose of said positioning.

A system according to any one of claims 33-36,
wherein said positioning means (50, 51) comprise
mechanical positioning means.

A system according to claim 37, wherein said posi-
tioning means comprise mortise and tenon position-
ing means (50, 51).

A system according to any one of claims 33-38,
wherein said substrate holder (2) is provided with
substrate positioning means (40) to position said
substrate (5) relative to the substrate holder (2).

A system according to any one of claims 33-39 in
combination with one of claims 1-26.

Use of a system according to any one of claims
33-40, wherein said substrate is positioned in a de-
sired position on said substrate holder (2), wherein
the substrate holder (2) and said mask (4) are then
positioned relative to each other utilizing said posi-
tioning means (50).
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